The observation that perinatal mortality among babies delivered at home has tended to increase beyond that among babies delivered in consultant obstetric units has caused alarm and prompted recommendations that delivery at home should be further phased out. With data derived from the Cardiff Births Survey the possibility was investigated that this trend might reflect a changing ratio of planned to unplanned domiciliary births. At the beginning of the 1970s deliveries at home that were planned to be so outnumbered those that were not by nearly five to one. By 1979 unplanned deliveries at home outnumbered planned deliveries. The characteristics of the mothers, the health care they received, and the outcome of delivery differed strikingly between planned and unplanned deliveries at home.
Introduction
Several attempts have been made to estimate the relative risks of perinatal death associated with delivery in specialist obstetric units, general practitioner units, and at home. These attempts have been confounded by biases resulting from the complex processes of selection that lead women to deliver in these different places.
In 1975 it became possible to derive figures for perinatal mortality by place of delivery from the linked file of registrations of infant births and deaths held by the Office of Population Censuses and Surveys. An analysis of these data showed that, during 1975-7, perinatal mortality increased among babies delivered at home.' This finding was noted by the social services committee of the House of Commons, which expressed particular concern that perinatal mortality among babies delivered at home was not only increasing but was actually higher than that among babies delivered in hospitals with specialist obstetric units. 1429 25 The committee noted that women who gave birth at home included "a proportion of mothers at high risk who had deliberately eschewed hospital care," but it made no reference to deliveries at home that were genuinely not planned and said that "the available data increased [its] concern about the safety for any mother, of home delivery."2 It went on to recommend that delivery at home be further phased out. 2 In its reply to the committee's report the government stated that, "Women should be encouraged to Penarth gave birth at home during the decade 1970-9. The Cardiff Births Survey was used to document trends in the incidence of the three categories of delivery at home described above and to compare the mothers and infants in each category.
Results
The overall incidence of births at home fell from nearly 200 at the beginning of the decade to about 0 70' during the second quinquennium (table I) . This trend reflected a drop in the incidence of planned home deliveries. Because the incidence of unplanned home deliveries showed no trend over the decade the ratio of planned to unplanned births at home changed considerably over the decade.
In the early 1970s nearly five times as many deliveries at home were planned as unplanned; by the end of the decade more deliveries at home were unplanned than planned. (In 1980 there were nearly twice as many unplanned as planned domiciliary births.) About four out of five of the women who delivered at home without planning to do so had intended to deliver in hospital; the remainder had not received any antenatal care and had made no plans for delivery. The 307 mothers whose deliveries at home had been planned contrasted strikingly with the 129 who had intended to deliver in hospital and even more strikingly with the 30 mothers who had not made any plans for delivery (table II) . Compared with the women who gave birth at home as planned, the 30 mothers who had made no plans for delivery were nearly three times as likely to be from social classes IV and V, more than 10 times as likely to be single, and about 20 times more likely to be teenagers and having their first baby. (20 1%0 ) and four (13 3°' ) respectively had a professional attendant present at their deliveries. This was probably because the first stage of labour was stated to have lasted less than two hours or to have been "of short duration" in 75 (58-4o0) of those who had planned to deliver in hospital, in all of those who had had no antenatal care and for whom information was available, but in only 49 (1600)) of those who had planned to deliver at home. Table III summarises the outcome in the babies born at home. Of the 307 babies whose delivery at home had been planned, two died. Both deaths occurred before the onset of labour. One was an unexplained stillbirth of a macerated fetus; the other was associated with rhesus isoimmunisation. All 305 liveborn babies in this group survived the neonatal period, although a neonatal death ascribed to asphyxia occurred in a baby whose mother was transferred to hospital during labour because of fetal distress. Ten (3 3 0 ) of the babies born at home as planned were of low birth weight, but the only appreciable morbidity was the development of respiratory distress in two. Respiratory distress also developed in a baby who had been delivered by caesarean section after transfer to hospital during labour because of an intrapartum haemorrhage.
The outcome in babies born to mothers whose deliveries at home had not been planned was very different. Of the 129 babies born to mothers who had intended to deliver in hospital, one normally formed fetus weighing less than 1000 g died before labour and another two stillborn babies died during delivery, one from trauma, the other (weighing 1500 g) from a prolapsed cord. Four neonatal deaths occurred in this group, all of which resulted from complications of immaturity in babies weighing less than 1500 g at birth. Of the 30 babies born to mothers who had received no antenatal care, six died. There were two intrapartum deaths ascribed to asphyxia, three neonatal deaths from complications of immaturity in babies weighing less than 1500 g at birth, and one neonatal death in a baby weighing 3500 g who sustained a fractured skull and died of a subdural haematoma.
This high mortality among babies whose delivery at home had not been planned was reflected in the incidence of serious morbidity. Table III shows the striking difference in the patterns of mortality and morbidity among those babies whose deliveries at home had not been planned compared with those whose deliveries at home had been planned and among the babies in the reference population.
Discussion
Our analysis shows the heterogeneity of women delivering at home; they may be divided into at least three groups, between which the characteristics of the mothers, the maternity care they receive, and the risk of adverse perinatal outcome contrast strikingly. As the overall incidence of births at home has fallen high risk, unplanned, and unsupervised deliveries have come to predominate. Consequently, by 1977 perinatal mortality among babies delivered at home had risen to quite high levels in England and Wales.
In the relatively small sample studied here the incidence of death among babies whose delivery at home had not been planned was over 10 times that among babies whose delivery at home had been planned. A (7 8) derived from the national perinatal surveys of 1958 and 1970 and from registrations of births and stillbirths, she went on to suggest that the risk of perinatal death is actually increased by delivery in hospital because of the surgical and pharmacological interventions practised there.
In assessing the validity of Tew's conclusions two limitations of her analyses should be noted. Firstly, she was unable to exclude from the data available to her those perinatal deaths that were unlikely to have been influenced by the place of delivery; her analyses thus included deaths due to abnormalities incompatible with extrauterine life (such as anencephaly) and intrauterine deaths that occurred before the onset of labour, which account for most stillbirths. Consequently, a fetal death (due to malformation or any other cause) occurring during pregnancy in a woman booked to deliver at home but then referred to hospital for induction of labour would have been attributed by Tew to the actual place of delivery-that is, the hospital. Secondly, even if the biases resulting from such obvious processes of selection were eliminated by exclusion of such deaths from her analyses, however, we could not share Tew's confidence that statistical adjustment using the descriptive variables available to her successfully controlled for the biases resulting from the less obvious selection processes that lead particular women to deliver in particular places. Good options are either that they should plan to deliver at home in the knowledge that they might need to change these plans if complications developed during pregnancy or labour; or, alternatively, that they §hfould plan to deliver in hospital (whether in a specialist or'.a-general practitioner unit) in the knowledge that they might utexpectedly deliver at home (as did 129 (0 3%) women in our series). In addition to their relevance to the choices that exist in real life, analyses based on comparisons between groups defined by planned place of delivery, if conducted within relatively homogeneous study populations, '16 18 seem less likely to be subject to the biases in selection that undoubtedly confound comparisons based on groups defined by actual place of delivery. This judgment must remain a matter of opinion until it is possible to compare the estimates of risk obtained using either of these two alternative approaches with estimates derived from unbiased comparisons made within a randomised trial.
If analyses are based on groups defined by intended place of delivery the way in which individual cases are categorised will depend on the extent to which antenatal care varies between the groups under comparison. If similar antenatal care is provided for all women cases should probably be categorised on the basis of the plans for delivery that existed immediately before the onset of labour. In these circumstances deaths that occur before labour (as well as those due to malformations) should be excluded. If, however, substantial differences exist in antenatal care between groups defined by planned place of delivery, and if these differences are likely to affect perinatal outcome, the groups should be defined by plans stated earlier in pregnanpy.
For example, had the woman in our series whose baby died from rhesus isoimmunisation been booked for delivery in hospital rather than at home her baby's problem might have been recognised and acted on more effectively. On the other hand, antenatal care conducted in hospital clinics when delivery in hospital is expected may lead to unnecessary intervention and also increase the risk of adverse perinatal outcome. 19 If current recommendations for the adoption of a standard maternity information system are accepted and implemented by regional health authorities20 21 analyses could be conducted on samples large enough to give better estimates of the risks of adverse perinatal outcome attributable to planned place of delivery.
In the light of past experience,22 however, the planning of maternity services at either national or local level is highly unlikely to be influenced by such estimates, whatever they show. Estimates derived from large population aggregates might not be accepted as relevant either by individual women making choices between alternative places of delivery,23 or by professionals planning and providing maternity services. We think that judgments about the merits and demerits of delivery in different places will probably take into account not just the class of the planned place of delivery but also the perceived quality and quantity of resources, human and otherwise, available in each particular locality.
